SUMMARY Transcutaneous and arterial carbon dioxide were measured simultaneously in 57 children (age range 10 days to 14-3 years) undergoing intensive care. All were haemodynamically stable at the time of study. Mean calibration time with 5 and 10% carbon dioxide was 43 (range 38-58) minutes and mean arterialisation time was 10*5 (range 3-30) minutes.
. Analysis of variance for slopes and means showed no significant differences for electrode temperatures 42-44°C. Data at 45°C did have a significantly higher mean (p<0-01), although the regression slope was not significantly different from data at other electrode temperatures. As data over the electrode temperature range 42-44°C were not significantly different these were combined to produce common regression slopes.
These combined data produced regression equations that were not significantly different for slope or mean over the first 2-5 hours. As these calculated least square regression lines had insignificant intercepts mean transcutaneous:arterial carbon dioxide ratios were calculated. This ratio (mean 1-40) was not significantly different from hour to hour over the whole sampling period, although the scatter about the mean did increase with time (Table 1) . Data for hours 3 and 4 were not significantly different from each other but were different from data over the first two hours for regression slopes but not for transcutaneous:arterial ratios. Further evidence for the validity of using the transcutaneous:arterial ratio to 'correct' transcutaneous carbon dioxide was also provided by the lack of any significant correlation between the ratio and arterial carbon dioxide.
When the mean transcutaneous:arterial carbon dioxide ratio of 1-40 was used to 'correct' all transcutaneous data the arterial carbon dioxide could be estimated with greater accuracy over the first 2-5 hours than over the subsequent two hours. The coefficient of variation of the estimate from least square regressions increased from 10-9% at arterialisation to 15 2% at 4-5 hours (Table 1) . The 'corrected' transcutaneous values (transcutaneous carbon dioxide/1i40) were also directly compared with simultaneous arterial values and were capable of predicting arterial carbon dioxide with a 95% confidence interval of +0-93 kPa (7 mm Hg) for hours 1 and 2 and ± 1-47 kPa (11 mm Hg) for hours 3 and 4.
Recalibration at the end of each study showed baseline drift of more than 0-67 kPa (5 mm Hg) for 27 of the 114 studies (22%). In vitro 90% response times were not significantly different for 43, 44, and 45°C at 72 ±15 seconds. In vitro response times were longer at the electrode temperature of 42°C (120 ±22 seconds).
We found a 22% incidence of burns at 48 hours (five of 23) for the highest electrode temperature of 45°C. At all other temperatures mild erythema was occasionally noted at 24 hours with no residual signs at 48 hours. (Figure 2 ). Improved electrode stability and speed of calibration should make this a valuable non-invasive monitoring and investigative technique.
